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What is claimed is: 



1 1 . A cubic convolution i nterpolating appara tus r^mprisinft^gs:^ 15 ^ 

2 an image signal divider dividing an image signal into^plurality of subblocks as 

3 original image data; and 

4 a generating unit generating parametej^which determine cubic convolution 

5 interpolation coefficients in units of subJ>tocks, and performing cubic convolution 

6 interpolation on the original image dma. 

1 2. The cubic convolution interpolating apparatus according to claim 1, wherein 

2 the generating unit comprises: 

v3 a forward scaling processor sampling a cubic convolution interpolated continuous 

rjQ function of the original image data transmitted from the image signal divider using a first 

*i scaling factor and /caling the original image data; 

*S> a backwa/d scaling processor sampling a backward cubic convolution interpolated 

^ continuous function of the scaled data output from the forward scaling processor using a 

,S second scaling factor and restoring the scaled data into the original image data; and 
jftf) a parameter optimizer optimizing the parameters using the original image data and 

JJ) the data restored into the original image data output from the backward scaling processor, 

|fl and transferring the optimized parameters to the forward scaling processor and the 

12 backward scaling processor, respectively. 



1 3.1 The cubic convolution interpolating apparatus according to claim 2, wherein 

2 the pararqeter optimizer comprises: 

3 a parameter variation detector detecting a parameter variation using the original 

4 image dap and the restored data; 

5 a/parameter detector detecting an updated parameter using the parameter variation 

6 and a currently set parameter; 

7 A parameterrgplaee meut t fetonnination unit determining whether tl/e currently set 

8 parameter i^tdoe replaced with the updafed^jjarameter; and 
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a p p ra™'*^ rf>plQr^m^nt QnH cnpply unit prnrpccinp rppl ardent of the Currently Set 

parameter with the updated parameter according to the determinationj£s«lirT>Fthe 
parameter replacement determination unit and supplying the^ipdated parameter to the 
forward scaling processor and the backward scaling o*<Jcessor. 



4. The cubic convolution intepf*6lating apparatus according to claim 3, wherein 
the parameter variation detector deterrmnes a quantity of lost information and the parameter 
replacement determination unit determines whether the currently set parameter is to be 
replaced using a difference between the total quantity of lost information of a previous 
frame and the total quantityof lost information of a current frame. 



5. The cutfic convolution interpolating apparatus according to claim 3, wherein 
the parameter replacement determination unit determines that the currently set parameter is 
to be replaced wittt the updated parameter if the operation result performed with respect to 
the total quantity of lost information of a previous frame and the total quantity of lost 
information of k current frame is greater than a predetermined threshold, the operation 
result given by: 



Vi 




wherein/ is the total quantity of lost information of a previous frame, is the 

V/ 

total quantity of lost information of a current frame, and is the predetermined N threshold. 



6. Th e cubic conv olution interpolating apparatus according to claim 3, wherein 
th^par^mgter replacement determmafitm^init determines that the currently set p^meter is 
ta^e replaced with the updated parameter n^inpa^tffecenrp between th^fptantitv of lost 
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4 t informati u ii uf Uil cuuespuiuling subblo ck in a pr evious frame and the quantity ofjo s t - 

5 information of the corresponding subblock in a current frame. 



1 
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3 
4 
5 
6 
7 




7. The cubic convolution interpolating <y?f*aratus according to claim 3, wherein 
the parameter variation detector determines a gtf^ntity of lost information and the parameter 
replacement determination unit determine^whether replacement with the updated parameter 
is to be done, if the operation result performed with respect to the quantity of lost 
information of the corresponding^ubblock in a previous frame and the quantity of lost 
information of the corresponding subblock in a current frame, is greater than a 
predetermined threshold, the operation result given by: 



wherein is J*ne quantity of lost information of the corresponding subblock in a 

previous frame, / is the quantity of lost information of the corresponding subblock in 

a current frame yknd is the predetermined threshold. 

8. / The cubic convolution interpolating apparatus according to claim 3, wherein 
the parameter detector detects the updated parameter by incrementing the parameter 
variation to me currently set parameter. 



1 9. / The cubic convolution interpolating apparatus according to claim 3, wherein 

2 the parameter variation detector determines a quantity of lost information and the parameter 

3 variation (Aetector detects a parameter variation using the quantity of lost information of the 

4 corresponding subblock, the quantity detected by performing an operation with respect to 

5 the original image data and the restored data, as represented by: 
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.jwhe££in-E(€eH s the quantity of lust iiifuiiiiatiun of ihe corresp onding subbiock^^^y-t^ 



the original image data, and 



is the restored data. 



10. A cubic convolution interpolatine^paratus comprising: 
a forward scaling processor sampling^ forward cubic convolution interpolated 

continuous function of original image ^ta using a first scaling factor and scaling the 

original image data; 

a backward scaling proe^ssor sampling a backward cubic convolution interpolated 
continuous function of the sealed data output from the forward scaling processor using a 
second scaling factor ana restoring the scaled data into the original image data; and 

a parameter optimizer optimizing a parameter using the original image data and the 
data restored into me original image data output from the backward scaling processor, and 
transferring the Optimized parameter to the forward scaling processor and the backward 
scaling processor, respectively. 



\ 



11. / A cubic convolution interpolating method comprising: 
dividing an image signal into a plurality of subblocks; and 
generating parameters which determine cubic convolution interpolation coefficients 
in units of subblocks, and performing cubic convolution interpolation on the plurality of 
subbloclcs. 



f 12. A cubic convolution interpolating method comprising: 

sampling a cubic convolution interpolated continuous function of original image data 
using /a first scaling factor and forward scaling the original image data; 

sampling a backward cubic convolution interpolated continuous function of the 
scaldil data obtained in the forward scaling processing step using a second scaling factor 
and Restoring the scaled data backward into the original image data; 

determining and optimizing a parameter which determines the cubic convolution 
interpolation coefficient using the original image data and/the data restored into the original 

scaling; and 



imaee'data by the backw; 
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10 supplyin g fh^ ^pt imi7Prl p-arnmeter to he used in the for ward sc aling and the 

11 backward scaling. ^ 

1 13. The cubic convolution interpolating method^e^ording to claim 12, wherein 

2 the parameter optimizing comprises: 

3 obtaining a quantity of lost informatiorru^mg the original image data and the 

4 restored data; / 

5 obtaining a parameter variation/based on the quantity of lost information; 

6 obtaining a updated parameter using the parameter variation and a currently set 

7 parameter; / 

8 determining whether me currently set parameter is to be replaced with the updated 

Q) parameter; and / 

-~ / 

iW replacing the currently set parameter with the updated parameter if the currently set 

Jj4 parameter is to be replaced with the updated parameter. 

m / 

14. The dubic convolution interpolating method according to claim 13, wherein 

H£ ^ the obtaining of th/ quantity of lost information comprises obtaining a total quantity of lost 
S" / 

;?3 information of a previous frame and a total quantity of lost information of a current frame; 

^04 and / 

\j5 the parameter replacement determining comprises using a difference between the 

6 total quantity qf lost information of the previous frame and the total quantity of lost 

7 information oi the current frame to determine whether the currently set parameter is to be 

8 replaced withf the updated parameter. 

1 15. / The cubic convolution interpolating method according to claim 13, wherein; 

2 and 

3 the/obtaining of the quantity of lost information comprises obtaining a totkl quantity 

4 of lost information of a previous frame and a total quantity of lost information of aVurrent 

5 frame; and 

6 the parameter replacement determining comprises determining that the parameter is 

7 to be remacrSJwith the updated paranTetei^if the operation result performed with respect to 
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t jif total quantity of lont infnrmntinn r r T a | r m j H HiS' ffMfnr flnfl \he m i ni j|nnn l i l j H f1 "'il 
information of the current frame, is greater than a predetermined threshold^the*^peration 
result given by: 



v/ 



V/ 




He, >£t 



wherein is the total quantity of lost information of the previous frame, 

Vi / v/ 

the total quantity of lost information of the current frame, and p is a predetermined 

threshold. 



is 



16. The/cubic convolution interpolating method according to claim 13, further 
comprising iteradvely performing the parameter optimizing and the optimized parameter 
supplying until further replacement is no longer necessary. 

17/ The cubic convolution interpolating method according to claim 13, further 
comprising dividing the original usage data into a plurality of subblocks prior to performing 
the cubic convolution interpolation. 

18. The cubic convolution interpolating method according to claim 17, wherein 
the Obtaining the quantity of lost information is performed in units of subblocks. 



19. The cubic convolution interpolating method according to claim 17, wherein 
tl/e updated parameter obtaining comprises incrementing the parameter variation to the 
Prently setp3imaeter. 
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90 Th e nibic co n v n lntinn in li ■ij iii lHiH^ nifM l i^ n fr™rning ^laim 1 u ' hp 
the parameter replacement determining comprises determining that replacement with the 
updated parameter is to be performed if the operation result perforfned with respect to the 
quantity of lost information of the corresponding subbiock ^jffa previous frame and the 
quantity of lost information of the corresponding subbjcfck in a current frame is greater than 
a predetermined threshold, the operation result giyen by: 




wherein is the quantity of lo^t information of the corresponding subbiock in the 
previous frame, is the qjiantity of lost information of the corresponding subbiock in 



the current frame and is \)/iz predetermined threshold. 



21. The cubic convolution interpolating apparatus according to claim 3, wherein 
the parameter variation detector determines a quantity of information of the original image 
data using the resto/ed data, and detects the updated parameter when the quantity of lost 
information is a minimum. 

22. a he cubic convolution interpolating method according to claim 13, wherein 
the updated parameter obtaining comprises: 

determining a quantity of information of the original image data using the restored 
data; and 

obtaining the updated parameter when the quantity of lost information is a 
minimum \ 

The cubic convolution interpolating apparatus according to claim 3, wherein 
the parafrneter replacement and supply unit determines whether a first value of a current one 
of the ^lbblocks values equals a total value of the subblocks in one frame, wherein 

f if tjxe-ftrst value equals a total-¥alue 4 Jhe parameter replacement and supply unit 
determines whether the currently set parameter islb^replaced, replaces the currentjy^set 
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6 p arameter with the updated parameter if die c urrently set parameter is to be repiaced^jaj 

7 resets the first value to an initial value, and 

8 if the first value does not equal a total value, the parapa^fer replacement and supply 

9 unit increments the first value, and the forward scaling^pfocessor samples a cubic 
10 convolution interpolated continuous function of a j*6xt one of the subb locks. 
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24. The cubic convolution interpolating apparatus according to claim 3, wherein 
the parameter replacement and supplwunit determines whether the currently set parameter 
is to be replaced, wherein / 

the parameter replacement and supply unit replaces the currently set parameter with 
the updated parameter if the ^currently set parameter is to be replaced, checks whether a 
first value of a current one' of the subblocks values equals a total value of the subblocks in 
one frame, increments tlie first value and then the forward scaling processor samples a 
cubic convolution interpolated continuous function of a next one of the subblocks, if the 
first value does not equal the current value, intializes the first value and then the forward 
scaling processor samples the cubic convolution interpolated continuous function of the 
next one of the subblocks, if the first value equals the total value; 

the parameter replacement and supply unit increments the first value and then the 
forward scaling processor samples the cubic convolution interpolated continuous function 
of the next one of the subblocks, if the currently set parameter is not to be replaced and the 
first value equals the total value; and 

the parameter replacement and supply unit checks whether at least one parameter for 
a corresponding one frame image has been replaced if the currently set parameter is not to 
be replaced and the first value equals the total value, and initializes the first value and then 
the forward scaling processor samples the cubic convolution interpolated continuous 
function of the next one of the subblocks, if the at least one parameter has been replaced. 

23. A cubic convolution interpolating apparatus used with an image signal, 
comprising: 

a para meter optim izer optimizing a parameter which determines interpolation 
coeffici^ftsaccording to aTocaT^mpLett^ofthe image signal; and. 
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n mbic conv o lution intrrpnln lnr pr r fm mi ii [; a \ nlf i r rnnv ohinon inrpq^oj^^^^^ 
image signal using the optimized parameter. 

26. A cubic convolution interpolating method Jxfr an image signal, comprising: 
optimizing a parameter which determines interpolation coefficients according to a 

local property of the image signal; and X 

performing a cubic convolution interpolation on the image signal using the 
optimized parameter. / 

27. The cubic convolution interpolating method according to claim 11, wherein 
the parameter generating comprises: 

sampling a cubic convolution interpolated continuous function of original image data 
using a first scaling factor and forward scaling the original image data; 

sampling a backward cubic convolution interpolated continuous function of the 
scaled data obtained/in the forward scaling processing step using a second scaling factor 
and restoring the pealed data backward into the original image data; 

determining and optimizing a parameter which determines the cubic convolution 
interpolation coefficient using the original image data and the data restored into the original 
image data by the backward scaling; and 

supplying the optimized parameter to be used in the forward scaling and the 
backward /scaling. 

28. The cubic convolution interpolating method according to claim 27, wherein 
the parajmeter optimizing comprises: 

/obtaining a quantity of lost information using the original image data and the 
restored data; 

/ obtaining a parameter variation based on the quantity of lost information; 
/ obtaining a updated parameter using the parameter variation and a currently set 
parameter; 

/ determining whether the currently set parameter is to be replaced with the updated 
para meter; and 
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10 rieplaehlg the currently set parameter witn tne updated parameter if the cuijeiitly-seF 

11 parameter is to be replaced with the updated parameter. 
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29. The cubic convolution interpolating m^mod according to claim 28, wherein 
the replacing of the currently set parameter witk'the updated parameter comprises: 

determining whether a first value ofa current one of the subblocks values equals a 
total value of the subblocks in one fraprfe, such that if the first value equals the total value, 
the currently set parameter is replaced if determined that the currently set parameter is to be 
replaced and then the first valuer is reset to an initial value and sampling a cubic convolution 
interpolated continuous function on the next one of the subblocks is performed, or if the 
first value does not equalyme total value, the first value is incremented, and sampling a 
cubic convolution interpolated continuous function on the next one of the subblocks is 
performed. 

30. Ttfe cubic convolution interpolating method according to claim 28, wherein 
the replacing oi the currently set parameter with the updated parameter comprises: 

determining whether the currently set parameter is to be replaced; 
replacing the currently set parameter with the updated parameter if the currently set 
parameter is to be replaced, checking whether a first value of a current one of the subblocks 
values equals a total value of the subblocks in one frame, incrementing the first value and 
then sampling a cubic convolution interpolation continuous function of a next one of the 
subblocks, if the first value does not equal the total value, or initializing the first value and 
then sampling the cubic convolution interpolated continuous function of the next one of the 
subbloaks if the first value equals the total value; 

incrementing the first value and then sampling the cubic convolution interpolated 
continuous function of the next one of the subblocks, if the currently set parameter iknot to 



be rep 

been r 
the to 



aced and the first value does not equal the total value; and 
checking whether at least one parameter for a corresponding one frame image tfas 
^placed if the currently set parameter is not to be replaced and the first valu^^quals 
ly^lue, and initializing theTi!^t^alug^andj^ sampling thecu^ic-eofwolution 
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